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(54)Tltle: PREFORM, DEVICE AND METHOD FOR CASING A WELL 

(54) ntre: FREFORME. DISPOSTTIF ET PROCEDE POUR LE TUBAGE D'UN PUm 

(37) Abstract 

A prefonn comprises, distributed along iit wall, anonlar onable zones (3) 
which are radially and outwardly defonnable to that dicy apply against die wall 
(20) of the well (2), or of Ae conduit, and which fonn. after curing, anchoring and 
sealing locks for die casing. Application: casing of wells, paiticnlajly oil wells, 
or conduits, without using cement 

Ccoc prtfonne comports, tepaities fe long de sa paroi. des zones anmilaires 
dmcissables (3) aptes ft ae dtfonner ladialement ven I'ext^iicur pour venir 
s'appliquer contre U pand (20) do poits a), ou de la canalisadon. et qui 
fomxcnt dmcisseflient des venous d'anoage et d'aanch^ pour le tubage. 

AppUcadcns: tubage de poits. notamme&t de forage pdtrolier, ott de canalisations, 
sans utilisation de ciment. 
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PREFORME. DISPOSITIF ET PROCEDE POUR LE TUBAGE D'UN PUITS 



La pr^sente invention conceme une prdfonne souplc qui esi ddpliable 
radialemenl, el durcissablc in situ, aprts qu'ellc ait 6l€ mise cn place dans un puiis. 
notamment un puiis dc forage pdtrolicr. ou dans une canalisation, pour y constilucr un 
tubage cylindrique. 

5 L'invcmion conceme dgalcmenl le proced^ pour mcttrc cn place, ancrer 

ceiie prdforme dans le puits ou dans la canalisation, et cr&r une <tanchdite enire la 
prfifonne et le puits ou la canalisation. 

On connait diji des pr^fonnes dont la paroi est en matiriau souple, 
susceptible d'etre replite sur elle-meme de mani^re a presenter un encombrement radial 

10 ncttemcnt plus faiblc que le diamfeu^ du puits ou de la canalisation k tuber, ou k chcmiscr 
dans le cas d*une reparation localis6e. La prdforme est introduite dans le puiis ou dans la 
canalisation & I'itat replid. Une fois qu'elle a €it positionn^c a Tendioit voulu. on la 
dtfonnc radialement vers Text^ricur. par introduction k Tint^rieur de la pr^forme d'un 
Huide de gonHage, Sous Feffel de la prcssion interne, elle prendune fonnc cylindrique. 

15 c'cst-^-dire une section circulairc. L'ancrage dc la pr^formc ainsi dilat^c h Tinterieur du 
puits ou de la canalisation se fait au moyca d'un cimcnt que Ton coule dans Pespace 
annulaire sdparant la parw extirieurc de la pr^forme cylindrique de la paroi du puits ou dc 
la canalisation. Le durdssement k chaud, par pcrfymdrisation, de la pard constimuve de la 
prdfonne peut etre r6alis6 soit par introduction d'un liquide chaud k Fintdrieur de la 

20 prfforme, soit par effet Joule au moyen de ntfsistances fleciriques approprife disposdes 
dans la prdfonne. par exemple de fils 61cctriqucs faisant partie de rarmature de la paroi de 
la prdfonne, impr^gndc de ri6sine thcrmodurcissable. 

Lademande de brevet iniemationalc WO 94/2 1887 conceme la cimeniaiion 
d*un tubage de ce type. 

25 La cimentaticxi d'une telle pr£forme de cc type pose plusieurs piobldmes. 

Tout d'abord. elle exige une installation de cimentation rclaiivemeni 
sophistiqu6e et coDteuse. 

Par ailleurs, la qualite du ciment doit ctre parfaitc. pour pouvoir sMns6rer 
correctement. et de manite homog^ne, dans les intersUces annulaircs. dont Tdpaisseur . 
30 peut fitre trte faiblc, siparanl la paroi de la prtforme de la paroi du puits ou de la 
canalisation. 



W096A)1937 



Eirfin, la dmentaiion n'est pas loujouis tite fiablc. car ma) conti616e sur de 
grandes longueurs. 

L'objectif de la pr&ente invenUon est de proposer unc priSforme du genre 
ci-dessus dicrit. pouvant £tre mise en place et ancnJe a I'intirieur du puits ou de la 
5 canalisation, sans qu'on n'ait & faire usage d* un cimenL 

Get objectif est atieint. conformtfment & finvemion. giSce au fait que la 
pr^forme comporte. ie long de sa paroi. des zones annulaires duicissables aptes k se 
d^foraicr radialemcnt vers fcxt^rieur pour venir s-appliqucr centre la paroi du puits ou de 
la canalisation et qui foment, apris durcissemenl. des verrous d'anciage et d'dtancWite 
10 pourletubage. 

Par aiUeurs. selon un certain nombre de caiacttfristiques addiUonnelles. 
non limttatives de rinventim : 

- la prdformc compone une r&erve de r^sine polym^risablc k chaud 
dispose du c6t6 intirieur et apte k Riigrer ladialement vers Fcxtftieur & travels la paroi 

15 sous I'effet d'une pression interne ; 

- clle comporte une peau exttfrieure flastiquement d^fonnable. dont 
certains tron9ons en forme de mancfaons ont une aptitude k la deformation radiale 
nettement plus giande que celle du reste de la peau, ces tron^ons i^altsant lesdits venous ; 

- les tronfons facilement ddformables sont en ^lastom&re non renforc^, 
20 landis que le reste de la peau est en dastomire renforcg ; 

- ladite r&erve consiste en des poches annulaires situdes en regard desdits 
tron9ons de peau extftieure fadlement d£foimables ; 

- ladite rtserve s'dtend tout Ic long de la prdfoime. y compris en regard des 
zones de peau ext^eure non facilement d^ormabies ; 

- la paroi de la prdformc est composde d'une fime en rfeine polymerisable 
k chaud ei de deux peaux en mat^riau flastomire. Tunc int^rieure. Tautre ext^rieure. 
laditerfservecontenantlarfeine^tantddlimittfeparrameetparlapcauintitieure ; 

- la prfforme est munie de joints d'£tanch«ite annulaires entourant les 
zones duicissaUes destinies k constituer les venous. 

Le proc616 selon Tinvcntion. destine k la mise en place, k I'anciage, et d la 
realisation de I'dtarchiit^ d'une pr^forme telle que dterite ci-dessus k IMntdrieur d'un 
puits ou d'une canalisation, compiend les Stapes suivantes : 

a) on introduit la pr^forme k l'6m jAii dans un puits ou une canalisaUon 
cylindrique. dont le diamfttre est un peu plus grand que celui de la prtfforme lorsqu'clle 

35 esttadialement d^ployte; 

b) on introduit un nuide sous pression k I'intfrieur de la pr^forme pour 
1 'amener k I tat rigourcusement cylindrique ; 
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c) on provoque la deformation desdites zones annuiaires vers Pext^rieur 
pour Ics appliquer centre la paroi du puits ou de la canalisation ; 

d) on provoque ie durdsscmcni dc la prdfonnc et dcs zones annulaires. 
De maniac avantagcusc, k F^tape c) on chauffc la resine contcnuc dans 

les poches annulaires dc maniftre h la liquifier et la faint migrer vers I cxtcrieur sous 
Tcffct de la pression interne et, k Vetzpe d). on matntient cctic r^ine et celle consUtutive 
de la paroi dc la preforme a la temperature de polymerisation durant un temps suffisant 
pour obtenir le durcissement de rcnscmbic 

D'auires caracterisUques el avantages de Tinvcntion apparaitront de la 
description ct dcs dcssins annexes, qui en repr&entent. k litre d'exemples non limitatifs. 
des modes de realisation preferentiels. 
Surcesdessins: 

' la figuie 1 est une vue cn coupe schemaiique d'une preforme confbrme ^ 
Tinvcntion. aprfes introduction el deploiement radial, mais avanl ancragc, h rintericur 
15 d*un puits dc forage petrolicr ; 

■ figures 2 el 3 sont des sections transversales dc la preforme k retat 
initial repUe. sdon deux modes de rq)liement difTftents ; 

- 4 est une vue similaire h ccllc des figures 2 et 3, qui represente 
la preforme radialement deployec, pour prendre une forme cylindriquc ; 

- la figure 5 est une vue partiellc, en coupe axiale, de la paroi de la 
prefoimc. au niveau d'une zone annulaire durcissable destinee h consUtucr un vcrrou 
d'ancra^, avanl qu'clle n'ail ete deformee radialement vers Texierieur ; 

- la figure 6 est une vue similaire k la figure 5. rcpi^scntani la preforme 
Bpths deformation et durcissement du verrou ; 

- la figure 7 est une vue schemaiique d'un trongon de preforme deploye. 
qui est equipe de plusicurs joints d'etancheite au niveau de la zone annulaire durcissable 
deslinee k conslitucr un verrou d*ancrage ; 

- la figure 8 est une vue en coupe longitudinale au niveau du joint, apr^ 
ancrage et durcissement de la preforme dans un puits. 

- les figures 9 et 10 sont dcs vues analogues aux figures 5 el 6 respeclive- 
ment, representant une varianie dc la preforme. 

A la figure 1 on a represente une preforme 1 conforme k Tinvcnlion, qui 
est placee k finterieur d'un puits dc forage petrolier 2, dont la paroi cylindriquc est 
referencee 20. 

La prefonnc est de type connii. en materiau thermodurcissable, pdymeiisa- 
ble k chaud, qui avant mise en place k rintericur du puits est ixspliee longitudinalemenl de 
fagon k pr&cntcr un enoombrement radial reduiL 
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Le pliagc pcut 6tre riaJisd en "U" comme reprtsentf scWmatiquemem k la 
figure 2. ou en "escargot" comme repr&ent^ 3 ia figures. 

Aprfas mise en place sur la longueur voulue. k Tint^ricur du puits 2 ia 
prefonne est ddployfe de manicre a prendre une fonne cylindrique. comme illustrfe aux 
5 flgwes 1 et4. 

Cetie dilatation radiate se fait par introduction d'un fluide sous pression 
dans I'espace int^rieur 100 de la pr^forme. Pour cela. il est prdvu une camUisation 4 
penetrant de manifere 6tanche en extremity sup€rieure la de la prcforme. I'amenfe de 
nu,de se faisan. depute la surface S du puits. U fluide utilise peut etrc simplement la 
10 boue Iiquide extiaite du puits. 

L'exti<mit6 basse lb de la prtforme est naturellemenl obtur^e par des 
moyens de fermeture appropries. 

A r^tat dfployd. la paroi 10 de la prtforme pr^sente done une forme 
ngoureuscment cylindrique. de diam&tre calibrd. Le diametre de sa surface extdrieure est 
cho,sidemani4,e4gttetr4sl6g4rementi„f^rieuraudiamitrede la paroi du puits. 

.... ^ '^^^ d'exemple. non limitaUf. le diamfctre exteme de la prtforme scrade 
178 nullirafetres. tandis que le diarafctre de la paroi 20 sera de 184 millimftties 

J «tont la valeuriadialeest.parexemple.de 

3 millimetres. 

d ivacuer la boue au couis du gonnage. 

Selon une caract^ristique essentielle de rinvention. Ia pr<forme I est 
pour^-ue de plusieurs zones annulaires durcissables rdparties le long de sa paroi aptes i 

se dtformeriadialememvasrext^rieurpourvenirs-appliquercontre la paroi 20dupuiu 
de mantiit ifonner. apr^s durcissemem. des verrous d'ancrage et d'^tancWitiJ pour le 
tubage. Ces vem>us sont repi^ntes en traits interrompus et rifirtncis 3 k la figure 1 

Les diff^rents verrous 3 sont espac& de distances L, . L, pr«6termin6es. 
qui ne sont pas n&essairement £gales. 

A titre indicaUf. la prtfoime a une longueur pouvam atteindie 3 000 

L'espacement des verrous 3 pourra etre compris entre 5 et 50 mfetres. par 

La hauteur des verrous sera de I'oidre de 0.5 a 3 mitres. 

Dans le mode de realisation reprfcent6aux figures 5 etc. la paroi lOdela 
prefonne est constitute d'une ame thennoduroissable 5 prise en sandwich entro une peau 
mteneure 6 et une peau ext^rieure 7. 



20 
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Uame 5 est une lysine polym^risable k chaud, k I'iniericur de laqudle est 
noyfe une armature de rcnforccmcnt composdc dc fibres 50. telles que des fibres de vcire 
ou de carbone, certaines circonf^rentiellcs ct d'autres longitudinaJcs. 

La pcau int6ricure 6 est en matdriau dlastom^re (caoutchouc synlh6iiquc) 
5 non renforcd. La peau cxtdrieure 7 est en mai6riau 6Iastomere. renforcc par un ussu 
Taiblement extensible. 

La zone annulaire destinde k constitucr le verrou fonne un reservoir 
(poche) d<51imit^ d'unc pan par Vkmc 5 ci d'auirc pan par un rcnnemcnt 6' , dirig^ vers 
I'intcrieur 100 dc la pnf forme, de la peau int^rieure 6. Ce i^sen^oir contient une r&inc 60. 
10 polymdrisable k chaud 

En regard du renfiement 6\ la peau cxttfrieure 7 est inlerrompuc pour cire 
remplac^e par un manchon & Cclui-ci est convenablemeni relid et fix^, par exemplc par 
collage, k la peau X Le manchon 8 est en matgriau dastomire non rcnforc^. II est done 
extensible radialement. contrairement au reste de la peau ext^rieure 7. 

A indicatif, r^sseur de chacunc des pcaux 6, 7 est de i'ordre de 2 
millimfetres. tandis que Tame 5 a une ^paisseur comprise enlrc 5 ct 15 millimetres. 

La r^ne 60 est choisie pour poss^er une viscositd ^levde k temperature 
ambiante. et une viscosity faible k tempfoicure flcvie. par exemple k parUr de 80*C 
environ. Hie dcvient alors liquide et susceptible de migrer k travers TSme 5 et son 
20 aiinature 50, vers I'ext^rieur. 

L'ancrage de la pr^forme dans ie puits sc fait de la manii^re cxpliqudc ci- 

aprte. 

On prooMe lout d'abord au d^ploiemcnt radial dc la pr^forme, en y 
introduisant le liquide L. comme d6jk dit plus hauL U pr^forme va done prendre 
25 progressivement une forme cylindriquc. tandis que la boue pr£sentc k r int^rieur du puits 
est chass^c dc Fcspacc annulaire rest6 libre et rcmonte en surface. C'cst du reste cetle 
memc boue qui peut 6tre utilise comme liquide de gonflage L. via un circuit de pompage 
ad hoc. 

La pression du liquide L est choisie de telle manifere qu'il y ait une 
30 difference de pression relativement 6lcvte, par exemple de Tordre de 10 bars, enirc les 
liquides inl6ricur et extdrieur k la prtforme. La pr^fonne est retenue dans sa position 
correcte k Fint^rieur du tube par un appareiUage approprid install^ en surface, et non 
reprfsent^. 

Ensuitc, on procede au chauffage de la paroi de la pr^forme. soil en 
35 substttoant au liquide L un Uquide chaud. soit par effet Joule, k Taide de resistances 
eiectriques appropriecs mont^es dans la pieforme. Cci appon de chaleur va fluidifier la 
r6sine 60 contenue dans les poches 6\ ainsi que cdle de rSme 5. 
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Sous rcffet de ia prcssion p du fluidc inidrieur, la rdsine Itqutde va alors 
migrer dc Tint^rieur vers rexl£ricur, tout cn refoulani la rfcinc consdtutivc dc V&mc 5. ^ 
travers cette dcmidre pour former des hcmics annulaires 61 qui vonr venir s'appliquer 
- par rinterm^diairc des tron9ons de peau 8 facilement ddformablcs - contre ia paroi 20, 
avec unc prcssion rclativement forte. Bien cntendu. la capacity des reservoirs ct. 
corr^lativement. le volume de la rdsine 60 sont choisis sufTisants pour combler correcie- 
ment Pespace annulaire corrcspondani au jcu j, et ddformcr suffisamment les vcrrous 3 
vers rextdrieur. contre la paroi 20. Lcs lron9ons 8. aprfcs expansion radiale, sont 
reference 8' sur les dessins. 

On continue ensuite k apporter k la pr^forme el au verrou les calories 
ndcessaires, pendant une durde suffisantc - gdn^ralement de quelqucs hcures - pour 
obtcnir la polymerisation de rensemble de la paroi. y compris celle des venous. 

On obuent done ainsi un tubage rigide k paroi iniericure cylindrique, et 
donl la paroi exterieurc est formde de bourrelcts annulaires qui constituent des zones 
15 d'ancrage et d'etanch6ite du tubage dans Ic puits Z 

Les operations finales consistent a enlever le liquide se trouvant k 
rint£ricur de la prdforme, k retircr le conduit 4. et k 6liminer les extr6mitds de prdfonne 
haute la et basse lb. 

La partic 1 a peut etre enlevdc simplcment par sciage transversal. La partie 
20 basse 1 b peut etre enlcv6e par forage axial k T intdrieur du tubage. 

II convient de noier, que la localisation des venrous 3 est parfaitement 
contrdiee par suite de la presence des manchons 8 dont Taptitude k Tcxtcnsion radiale esi 
plus grande que le reste de la peau exteneuie 7. 

La deformation de la peau Intdrieurc 6 vers Texterieur, k la fin de la 
25 migration de ia resine vers Textericur. est limitde car cette peau 7 va venir prendre appui 
contre la structure filamentaire 50 de r§mc 5, Ainsi, on est assure que la paroi intericure 
du tubage aura une fome rigoureusement cylindriquc sur toute sa hauteur. 

Les verrous annulaires seront positionnes k la demande, selon les 
caracterisUques physiques du puits k tuber, le long de la preforme, notamment en 
30 fonction de la disposition de cenaincs zones aquiferes. 

Pour ameiiorcr retancheite entre la preforme et la paroi du puits. ii est 
possible de pr6voir. au niveau des venous 3 des joints d*eianch6ite. 

Cette possibilite est iUustree aux figures 7 et 8. Les manchons dilauWes 8 
sont gamis d'un ou de plusieurs joints d'etanchdite 9, par cxcmple au nombre de trois. 11 
35 s*agii par exemple de joints souples. aptcs k se d^ploycr ladialement en m€me temps que 
la preforme. pour prendre une fonne toriquc. Aprte dilatation radiale et durcissemcnt des 
verrous. les joints se trouvcnt logds dans une gorge annulaire de la peau cxteiieurc 8\ 
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assurant une paifaite 6tanch€ix6 k ce niveau. Cette technique d*6uuich^ii6 fait I *objet de la 
demande de brevet 94 03629 depos^ par la demanderesse le 23 mars 1994. Elle est 
appliqude ici aux zones d'ancrage de la pr^rorme. 

II convient de noier que la r6sine 60 peul rester emprisonn^ pendant une 
5 tongue durte k Tint^rieur des poches 6\ sans risque de degradation. 

Ainsi, ies pr^formes peuvoit £tre stock^es sans dommages. mises en place 
au moment voulu, puts ancrdes ^galement au moment vouiu. Du reste, il n*est pas 
necessaire de rfaliser la polymerisation de la prfforme et des verrous juste apr^ le 
d^loiemeni radial de la pr^fonne. Ces operations pcuvenl filre mendes succcssivemcnt au 
10 moment opportun, notamment fonction de la disponibilite du personnel affecte k ces 
t^hes. 

Dans la variantc de pr€fonne illustrte aux figures 9 el 10. dans lesquelles 
Ics memes references qu*aux figures 5 et 6 ont ete utilisees pour designer des elements 
identiques 6u similaires, la reserve de resine polymerisable h chaud 600 n'est pas 

15 confinee dans des poches. Au contraire, elle occupe un espace annulaire, cntre dmc 5 et 
peau interieure 6, qui s'etend lout le long de la preforme 7. y compris en yis-li-vis des 
zones de peau exterieuie renforcees, et non facilement defonnables (voir figure 9). Lors 
de Tapplication de la pression interne p, la rfsine liquide va migrer k Pinterieur de TSme 
5. Cepcndant. vers Text^eur. elle nc va ressortir qu'cn regard des tion9cms 8 facilement 

20 deformaUes, formant k ce niveau Ies bourrelets d'ancrage 8* . 

Cette variante de preforme esi d'un prix de revieni plus faible que celui 
d'une preforme k podies. 

A titre indicatif, la peau exterieure 7 a une epaisseur de Tordre de 2 a 
3 mm. rSme 5 une epaisseur comprise cntre 5 cl 15 mm , la resine 600 une epaisseur de 

25 Tordre de 0,4 mm et la peau interieure 6 une epaisseur de 1 'ordre de 2 mm. 

Bien que dans le mode de mise en oeuvre de Finveniion qui vient d*cu-c 
decrit en reference aux dessins« on ait affaire au tubage d'un puits vertical, ei plus 
predsement d'un puits de forage petrolier, la presente invention s'applique egalcmcnt au 
tubage de puits souterrains. qui nc sont pas forcement verticaux, et au tubage de 

30 canalisations, par exemple de pipe-lines ou de gazoducs en vue de leur reparation in situ 
par mise en place d^un chemisage interne. 
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REVENDICiATIONS 

1 . Prtfonne soupie depliable radiaJement et durcissable in situ aprts 
mise cn place dans un puits ou une canalisaUon pour y constitucr un tubagc cylindrique. 
caract€ris& par le fait qu'dle comporte le long de sa paioi des zones annuJaires diircissa- 
bles (3) aptes k se d6former radialement vers VcxUneui pour venir s'appliquer centre la 

5 paioi (20) du puits (2) ou de la canalisation et qui forment aprte dureissement des venous 
d'ancrage et d'itanHiAti pour le tubage. 

2. Prdforme scion la revendication 1. caracKrisie par le fait qu'elle 
comporte une r&erve de r&ine poiym^risable i chaud (60. 600) dtspos6e du c6t6 
int^ricur et apte i migrer radialement vers I'extftieur i travers la patoi (10). sous I'effet 

10 d' une pression interne (p). 

3. Prdforaie selon I'une des rcvendications 1 ou 2. caractirisfc par le Fait 
qu'elle comporte une peau extirieure diastiquement ddfoimable (7) dont certains trongons 
(8. 8*) en forme de mancbons. ont une aptitude i la deformation tadiale nettement plus 
giande que celle du reste de la peau (7). ces tron^ons rtfalisant lesdits venous (3). 

^ • Pr^forme selon la revendication 3. caractdrisde par le fait que les 
tronfons (8. 8*) facilement ddfonnables sont en £lastomere noa lenforc^. tandis que ie 
reste de la peau (7) est en diastomte renforcd. 

5 . Prtffonne selon la revendication 2 d'une part, et 3 ou 4 d'autre pan, 
prises en combinaison, caract^risfe par le fait que ladite rdserve consiste en des pochcs 
20 annulaires situte en regard desdits tron^ons (8) de peau ext^rieun; facilement dtffonna- 
bles. 

€ . Pr^foime selon la revendication 2 d'une part, et 3 ou 4 d' autre part, 
iwises en combinaison. caractdrisde par le fait que ladite r&ervc (600) s'dtend tout le long 
de la pr<fonne. y compris en regard des zones de peau extdrieure non facilement 
25 difonnaUes. 

7 . FWforaie selon I'une des rcvendications 5 ou 6. caractdiis6e par le fait 
que la parol de la prdforroe est composfc d'une Sme (5) cn r&ine polymtfrisable a chaud 
et de deux peaux en mat€iiau flastomfere. Tune intdrieure (6), I'autre extdricure (7). ladite 
r&erve contenant la r&ine (60. 600) dtant d6limit£e par rSme (5) et par la peau intdiieure 

30 (6). 

8 . FWforane selon la revendication 7. caractdrisde par le fait que Tame (5) 
compone une armature filaroentaire (SO) noyde dans la rdsine. 
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9 . FWforme selon I'une des revendications 1 k 8. earact^s6e par Ic fait 
qu'elle est munie de joints d'<5taiich«ii aimulaires (9) cmourant les zones dwdssables (3) 
destine h onistituer les venous. 

1 0. Proc^d<5 pour mettre en place, ancrer et r«5aliser r<«tanch6itf d'une 
priformc confonne k I'une des revendications prteidentes dans un puits ou une 
canalisation cylindrique» selon lequel : 

a) on introduit la prtfomie (1) & I'dtat pli6 dans le puits (2) ou la canalisa- 
uon. dont le diamdtre est ud peu plus grand que celui de la pr^fonne loisqu'cllc est 
ladialementd^pioy^ ; 

b) on introduit un Huide sous pression & I'intirieur de la prtforroe (1) pour 
I'aniener&r&atrigoureusetnentc^lindrique ; 

c) on provoque Ja deformation desdites zones annulaires (3) vers 
rextineurpour les appliquercontie la paroi (20) du puits (2) ou de la canalisation : 

15 (3) '*^*"P'^''*^'*'**'"'^°»«'»<»«lai»rtfonnc(l)etdes2onesannulaires 

1 1 . Procddd selon la revendication 10. applique k une pnSfonne confomie 
i rune des revendicaUons 5 ou 6. caiact<iis« par le fait qu'ft F^tape c) on chauffe la 

i^ne(60)contenue dans les poches annulaires dcnianifensaialiquaieretlafairemigrcr 
vers I'exterieur sous Teffet de la pression interne (p) et qu'a r<t4pe d) on maimient cette 
20 r&me et celle constitutive de la paroi de la pnJforme k la temperature de polymerisation 
duiant un temps suffisant pour obtenir le durcisscment de renscmWe. 



wo 96/01937 



PCT/FK95AM)902 



1/3 



FIG.1 




wo 96/01937 



PCT/FR9SA)0902 



2/3 



riG.5 riG.6 




5 



INTERNATIONAL SEARCH REPORT 



A. CI^in<>TION OF SUBJECT MATTER 

IPC 6 E21B33/127 E21B43/10 F16L55/165 



It. jsDonil AppliCMon No 

PCT/FR 95/00902 



Accontot to tpttmittoMi Pzvmt CUmftcaaon (fPQ of to boCi mand d«nfic»iiop and IPC 
a RELOS SEAROIED 



Minmun doasnoiUOcn scaithcd (cUnfiesPOB tyoau followed by dasBrieatton lymbelt) 

IPC 6 E21B F16L 



I docunailMen 10 llK <»B« ftn web docuBCM an UKtudcd m tt^ 



Etocoamc data bai* connlicd dunnt adoiiaboul seatxb (naiM of dau base »d, where prancal. scw^ ttnm mcd) 



C DOCUMBNTS CONSIDERED TO BE RELEVANT 



CaiKfory' aiattenofdociBDCtt, vaih otdieiBocw wim ipprophaie, oTlbe rc^^ 



pasiaics 



W0,A.91 18180 (NOBILEAU) 28 November 1991 
see the whole document 

EP.A,0 553 558 (ASHIHORI INDUSTRY) 4 

August 1993 

see the whole docunent 

US,A,4 979 570 (MODY) 25 December 1990 
see figures 

EP.A.O 545 703 (OKAHASHI) 9 June 1993 
see figures 

FR,A,2 370 225 (N.V. RAYCHEH) 2 June 1978 
see the whole document 



-/- 



Rckvtm (o clum No. 



1-11 

1,10 
1,9 

1-7.10 
1.10 



HI 



Funber 



loCboxC 



|X I P«iad iraily mcMbn are lisled IB aamx. 



Spcoal caKfanaofoteddoomiads: 

A' doconeit dcftamf Sic fDcnt fxate oTihc ift wtucb ts Dot 
^daed to bt of partodar rdrvaocc 

E* cartkrdbaKMbmpiddiAcdooorafttf dK iaiatuo^ 
nirag date 

'L* dn nanm i nihich may throw doubtt on pnonty daig^t) or 
tt«BCh tt died lo csUUnh the pufaCicaboo dau of aoote 

' rote^cdalceaaooCaa^pedficd) 

nfufiuf to an oral tfinlosiVBt uxt 



r document publtihed alter the inleniaaaeu) fUiiif date 
phofiiy dAc and ooc in conAia witb die appUcaaoo but 
t OK pnnaplc oribeary t 




daimcdiave 



r doOTW yibMAed prior to tty inumattonal fUd> 
later dun the pnonty data c* * 



unnlM an iawntive dap Mim the dooBBCK ts takaa alone 
*Y* d nnwimi of parbcnUr ndevaaee; (he dauncd uivcnooo 
Gaimaa be coomdered to tawolvc an utvcB&vc ttcp when the 
do nannn it combioed witb one or more other tudi docu- 
meats, oidi eombmaaoo bcuf obfvwus to a potaa diOcd 

to ttK MX. 

'A' d onwicnr max*>v of the aamr patent famay 



Oateof tha 



coiBplclion of the 



15 November 1995 



ofihe OA 

Eivopean Paacnt onka. P.B. 5111 PateaiUaa 2 
NL . 22t0 HV Riimjk 
Td. ( ♦ 3170) M0.30«Q, Tm. 31 6il cpo U, 
Pax ('t' 31.10) 34O.30U 

k PCT/ttAOtOlMana IM) (f«y ttt2) 



DalaofBuilti«of dwtaiBmaaonal i 



2a flf S5 



AittoRxcd officer 



Fonseca Fernandez, H 



page 1 of 2 



I^^TERNATIONAL SEARCH REPORT ^ 



PCT/FR 95/00902 





Htoon» DOCUMENTS CONSIDERED TO BE REL£ VAST ^ 


j C«lC|ary 




Relevant to d*im No. 


1 A 

A 
A 


DE.U,93 13 379 (UHRIG KANALTECHNIK) 11 
Novenber 1993 
see figures 

US.A,3 963 654 (STANLEY 0.) 15 June 1976 
EP.A.O 528 328 (HEAD P.) 24 February 1993 

• 


1 



page 2 of 2 



INTERNATIONAL SEARCHI REPORT 

tlanalyi! 



Patent document 
cited in seirch report 



pubtic&tion 



L — nuaenaj Applicaoon No 

PCT/FR 95/00902 



P&tem funily 
nwmber^s) 



Pubbabon 
date 



WO-A-9118180 


28-11-91 


FR-A- 


2662207 


22-11-91 






FR-A- 


2668241 


24-04-92 






FR-A- 


2671787 


24-07-92 






AU~B- 


7962691 


10-12-91 






EP-A- 


0527932 


24-02-93 






US-A- 


5337823 


16-08-94 


EP-A-0553558 


04-08-93 


JP-A- 


5200869 


10-08-93 




25-12-90 


AU-B- 


625650 




16-07-92 






AU-B- 


6681890 


06-06-91 






CA-A- 


2029294 


29-05-91 






GB-A.B 


2239473 


03-07-91 


EP-A-0545703 


09-06-93 


JP-A- 


5278177 


26-10-93 






JP-A- 


6000878 


11-01-94 






JP-A- 


5154915 


22-06-93 






CA-A- 


2072173 


25-12-92 






US-A- 


5334429 


02-08-94 


FR-A-237D225 


02-06-78 


GB-A- 


1594573 


30-07-81 






CA-A- 


1098813 


07-04-81 


«, 


— — . 


US-A- 


4197880 


15-04-80 


DE-U-9313379 


11-11-93 


OE-U- 


9400793 


lD-03-9d 

Al/ 7*V 


US-A-3963654 


15«0g-75 


US-A- 




t*f Jt, 






US-A- 




07-1 1 -70 

Vr Xi. / 0 






AR-A- 


201597 








AT-B- 


332340 


27-09-76 






AU-B- 


704707^ 


08-01-76 






CA-A- 


1005755 


22-02-77 






DE-A- 


2428016 


23-01-75 






FR-A.B 


2241577 


21-03-75 






GB-A- 


1458096 


08-12-76 






JP-C- 


915086 


21-07-78 






JP-A- 


50034334 


02-04-75 






JP-B- 


52044572 


09-11-77 






NL-A- 


7408405 


30-12-74 



Fm» rCT/BA/ai* |#MM teMy anMQ italy Itfai 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

tafonnjoofi oq pAtem family mcmbcn 



tc^jTuoonai ApplicABon No 

PCT/FR 95/00902 



cited in starch report 



PublinUon 
dale 



Patent family 
member (s) 



Publication 
dale 



EP-A-0528328 



24-02-93 



GB-A,B 
US-A- 



2258674 
5340626 



17-02-93 
23-08-94 



rmm rcr/ISA/ni kmm miiT >ua> iMr rni) 



page 2 of 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



Dc ic tntcraiQoaiie Vo 

PCT/FR 95/00902 



A. CLASSEMENT DE L OBIET OE LA OEMANOE 

CIB 6 E21B33/127 E21B43/10 



F16L55/165 



Sdoo U dianficaaoo muTTixtioaric do brtvco (CtB) cw A U fon tdcn U disriOcaaoB ***^iff ct U CIB 



a DOMACNES SUR LESQUELS LA RECHERCHE A PORTE 



OocomcauQoa nuaunilc conaiicec (sysianc dassficiBon fwvi dcs synMcs dc 

CIB 6 E21B F16L 



t cEt dociaoM Ritvoii an domamu nir loquctt a poctt U miKnhc 



Buc dc dooDics clcctn»mue comltce «a owndB U i cchuUn imoMiiQQtk (nom dc to ttm dc dcmccL « a ecu ca fciluiblc iama dc 



C DOCUMEWrS OONSIDERES COMME PERTMEKTS 



C«Be|oric 



UcMificj&on dec docunwats otct, avec. le cas tebtaatt, rtnteft«o bet pincjii 



no. dcs rvvcndic4«oiu vista 



W0»A,91 18180 (NOBILEAU) 28 Novenbre 1991 
voir le document en en tier 

EP.A,0 553 558 (ASHIMORI INDUSTRY) 4 Aout 
1993 

voir le document en entier 

US,A,4 979 570 (MODY) 25 Oecerabre 1990 
voir figures 

EP.A,0 545 703 (OKAHASHI) 9 Juin 1993 
voir figures 

FR,A,2 370 225 (N.V. RAYCHEH) 2 Juin 1978 
voir le document en entier 

-/-- 



1-11 
1.10 

1.9 

1-7.10 
1.10 



1(j Voirtanicduca^cCpowUfiadcUbttdcc 



HI 



s dc UmUa dc bfrvcti son indiques cn i 



CttCfoncs tpf aiici dc 4 



rttctsmM dc U lednqiic Don 
riflur. mail pdbbl k U due dc dcpAi iotcnuftORal 



docuaxnt Utthcur puUic U date dc deptt inttnusoful ou U 
dale dc pnoMik ct n'appartcac&aat pai a I'Matde la 
fcc ha i quc |w ii i i m < , man ote pov muyuaii c Ic i 
ou U OMocic couimiam U base dc riovcnbon 



phonic ou dtt pov dUuuuiw u dan dc pamjcaooa d'tnc 
cutoc citfltiao ou pmriac ranon 94cial«(lrik qn'tndiqiitc) 
O' flnr i mM i d ccit<trantdancdit>Uga6oaqrale. loDtsaici 



r dn oMimit pUbm avamU date dc 
— " Ala due dc 



X docu ment p amadiCrancm potmatc raavcooon rcvc&di^iMt m pcut 
Cm conn d tfti coramc nouvcU* cm oonanc impliquam vnc acotntt 
iBVCBftw par rappect au documeat eoftsdert ud«mmt 

•y diw u ii iriK parocufccrcmnn pcranmc rmvcnoon rcvmdiquec 
ve pcut ttrc eonadtftc coramc nnpliqiuat me actiwtt iawcativc 
lonquc k docamcDC at aaoot A ua ou pluscm auvo 
rtnrtanmt K dc mCac nanjre, cetic comtmaiBn ctani Cvidcntc 
pour uaa penoonc du mCtKT 

'A' doeuncaiqnfaitpaftMdcUmCmafaaiiUcdibRvMs 



Due dlaqucQc la Rcterdic imcmaflaaite a «« dlccavcmcm achcvcc 

15 Novembre 1995 



Date d'ocpUAoadu prtvni rappect dc 



I d aAtiM panic dc I'adnnutra&oD ctu/fc* dc la mhcrcbc uKcmatiooalc 
OfTioe Euroi^ dct Brevets. P.& 5111 Pateaaaw 2 
NL - 22SO HV Riisw* 
Td. JI-70) J4O-JOC0, -nt. 31 651 cpo 
FaCf^JI-70) 340>3Qi6 



Fnna rtyii PCT/llAaa NwHn Mk) |jai|iM ItlO] 



FonsecA Fernandez, H 



page 1 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



C jiidc Imefnaaonile No 

PCT/FR 95/00902 



C^Mte) OOCUMENTC CONSIOERES COMM£ PEftTINESTS 



! A 
A 



Uenoriuiion dts doaimcnu ciin, «vcc Ic eu cchcuu. I'ln^cMon 



na do rtvcQoicMoas nitci 



DE,U.93 13 379 (UHRIG ICANALTECHNIK) 11 
NoveiQbre 1993 
voir figures 

US, A. 3 963 654 (STANLEY OJ 15 Juin 1976 
EP,A,0 528 328 (HEAD P.) 24 Fevrier 1993 



k«iUK|ti«iHMim) 



page 2 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 

RcnsnpicmGatt reUtifs mux iBcmfarei familla dc tvtvctt 



^ 4ndc Inceniaaozulc No 

PCT/FR 95/00902 



Document brcvci cHc 
au npport de recherche 



Date de 
pubticftben 



Membi«<s)ik U 
familte dc brcvcqs) 



Date de 
publicaiton 



WO-A-9118180 



28-11-91 



FR-A- 
FR-A- 
FR-A- 
AU-B- 
EP-A- 
US-A- 



2662207 
2668241 
2671787 
7962691 
0S27932 
5337823 



22-11-91 
24-04-92 
24-07-92 
10-12-91 
24-02-93 
16-08-94 



EP-A-0553558 


04-08-93 


JP-A- 


5200869 


10-08-93 






AU-B- 


625650 


16-07-92 






AU-B- 


6681890 


06-06-91 






CA-A- 


2029294 


29-05-91 






W-k.B 


2239473 


03-07-91 


EP-A-0545703 


09-06-93 


JP-A- 


5278177 


26-10-93 






JP-A- 


6000878 


11-01-94 






JP-A- 


5154915 


22-06-93 






CA-A- 


2072173 


25-12-92 






US-A- 


5334429 


02-08-94 


FR-A-2370225 


02-06-78 


GB-A- 


1594573 


30-07-81 






CA-A- 


1098813 


07-04-81 






US-A- 


4197880 


15-04-80 


DE-U-9313379 


11-11-93 


DE-U- 


9400793 


10-03-94 



US-A-3963654 



15-06-76 



US-A- 

US-A- 

AR-A- 

AT-B- 

AU-B- 

CA-A- 

DE-A- 

FR-A,B 

GB-A- 

JP-C- 

JP-A- 

JP-B- 

NL-A- 



3855854 
4124547 
201597 
332340 
7047074- 
1005755 
2428016 
2241577 
1458096 
915086 
50034334 
52044572 
7408405 



24-12-74 

07- 11-78 
31-03-75 
27-09-76 

08- 01-76 

22- 02-77 

23- 01-75 
21-03-75 

08- 12-76 
21-07-78 
02-04-75 

09- 11-77 
30-12-74 



I PCT.aSA/3lt f M 



1993} 



page 1 de 2 



KAPPORT DE RECHERCHE INTERNATIONALE 

RciuuiiNJiiaiu ndiQb aux mcmbrcs de fuiuUct dc brcvcti 



C ande tmcmatiaculc No 

PCT/FR 95/00902 



Documenc brevet dte 
su rftppori de recherche 



Dmie de 

publicabon 



Mcmbre(>) de U 
fimilie de brevets) 



Date dc 

pubEoiton 



EP-A-0528328 



24-02-93 



GB-A,B 
US-A- 



22S8674 
5340626 



17-02-93 
23-08-94 



FenMMn KT/BAOIS UMm IMdtai <• toMtt) OoiM IWI) 



page 2 de 2 



PCT 



WORLD l^^•ELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE TERMS OF THE 
PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification': (11 

A1 

E21B 33/127, 43/10. F16L 55/165 (43 


) International Publication No. WO 96/01937 
1 Date of International Publication: 25 January i996 (0i.25.96) 


(21) Intematfonal AprNicatlon Number PCT/FR9S/00902 

(22) International Ffling Date: 6 JULY 1 995 (07.06.95) 
(30) Priority Information: 

«r»/UoO«7i f JULY 1994 (U/.Ur.94; rrs 

(71) Applicant (for all designated countries except US): 
DRIUFLEX (FR/FR]; ZAC des Mont$*6auttier. 29. nje 
Lavoisier. F-35230 Chdtillon-sur-Seiche (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (US only): SALTEL« Jean- 
Louis [FR/FRJ: 12, avenue de la Motte, F-35650 Le 
Rheu (FR). SIGNORi. Fr6d6ric [FR/FR]; 3. me de 
THennitage. F-35650 Le Rheu (FR). 

(74) Attorney: LEFAOU. Daniel; Regimbeau Law Offices, 
Centre d Affaires Patton. 11. rue Franz-Helter. P.O. 
Box 19107, F-35019 Rennes O^dex 7 (FR). 


(81) Designated Countries: AM. AT. AU. BB. BG. BR. BY. 
OA. OH. ON. CZ. DE. DK, EE. ES, Fl. GB. GE. HU. JP. 
KE. KG. KP. KR. K2. LK. LR, LT, LU, LV. MD, MG. MN. 
MW. MX, NO. NZ. PU PI, RO. RU, SO. SE. SI. SK. TJ. 
TT. UA, US. UZ. VN. European patent (AT. BE, CH. 

r\c ni^ cc CD /^d ic it i i i kii dtp oc\ 
Ub, U1\, CO, rK, 6d. GR, Ic, IT, LU, MC, NL, PT , Sc), 

OAPl [Organisation Afhcaine de la Propri6t6 
InteDectuelle: African Intellectual Property Organization] 
patent (BF, BJ. CF. CO. CI. CM, (3A. GN, ML. MR. NE. 
SN. THE DATA. TG), ARIPO [African Regional 
Industrial Property Association] patent (KE, MW, SD. 
SZ,UG). 

Published: 

Wilt/) international searcti report. 
Prior to the expiration of the time allowed for 
amendment o/ the claims, it will t)e published if such 
amendments ate received. 


(54) nUe: PREFORM. DEVICE AND METHOD FOR CASING A WELL 

(57) Abstract: * ' 
[see source document for English] 



FOR INFORMATION ONLY 

Codes used to identify the States that are party to the PCX, on the cover pages of 
brochures publishing international applications in virtue of the PCT. 



[countries mentioned at 81 on the cover page] 



AM = Armenia 


TJ = Tajikistan 


AT = Austria 


TT = Trinidad and Tobago 


All _ A • ■ ± - - I » - 

AU = Austraha 


UA = Ukraine 


BB - Barbados 


US = United States of America 


BG = Bulgaria 


UZ = Uzbekistan 


BR = Brazil 


VN = Vietnam 


BY = Belarus 




CA = Canada 


AT = Austria 


CH = Switzerland 


BE = Belgium 


CN = China 


CH = Switzerland 


CZ = Czech Republic 


DE = Germany 


DE = Germany 


DK = Denmark 


DK = Denmark 


ES = Spain 


EE = Estonia 


FR = France 


ES = Spain 


GB = United Kingdom 


Fl = Finland 


GR = Greece 


GB = United Kingdom 


IE = Ireland 


GE = Georgia 


IT = Italy 


HU = Hungary 


LU = Luxembourg 


JP = Japan 


MC = Monaco 


KE = Kenya 


NL = The Netherlands 


KG = Kyrgyzstan 


PT = Portugal 


KP = North Korea 


SE = Sweden 


KR = South Korea 




KZ = Kazakhstan 


BF = Burkina Faso 


LK = Sri Lanka 


BJ = Benin 


LR = Liberia 


CF = Central African Republic 


LT = Lithuania 


CG = Congo 


LU = Luxembourg 


CI = Ivory Coast 


Lv — Latvia 


CM = Cameroon 


MD = Moldova 


GA = Gabon 


MG = Madagascar 


GN = Guinea 


MN = Mongolia 


ML = Mali 


MW = Malawi 


MR = Mauritania 


MX = Mexico 


NE = Niger 


NO = Norway 


SN = Senegal 


NZ = New Zealand 


TD = Chad 


PL = Poland 


TG = Togo 


PT = Portugal 




RO = Romania 


KE = Kenya 


RU = Russian Federation 


MW = Malawi 


SD = Sudan 


SD = Sudan 


SE = Sweden 


SZ = Swaziland 


SI = Slovenia 


UG = Uganda 


SK = Slovak Republic 





wo 96/01 937 PCT/FR95/00902 

1 

PREFORM. DEVICE AND METHOD FOR CASING A WELL 

The present invention concerns a flexible preform that is radially foldable and curable in 
5 situ, after it has been placed in a well, particularly an oil well, or in a conduit, in order to constitute 
a cylindrical casing therein. 

The invention also concerns the method for positioning, anchoring this preform in the well 
or conduit, and creating a seal between the prefonn and the well or conduit. 

Already known are prefomns the wall of which is a flexible material that can be folded on 
10 itself in order to have an overall radial dimension that is significantly smaller than the diameter of 
the well or conduit to be cased, or to be lined in the case of a localized repair. The preform in its 
folded state is inserted in the well or conduit Once It has been positioned at the desired location, 
it is radially deformed outward by introducing an inflation fluid into the preform. Under the effect of 
the internal pressure, it talces a cylindrical fomn, that is, a circular cross section. The anchoring of 
15 the expanded preform to the interior of the well or conduit is done by means of a cement that is 
poured into the annular space separating the outer wall of the cylindrical preform from the wall of 
the well or conduit. The curing of the preform wall by polymerization can be accomplished either 
by introducing a hot liquid inside the preform, or by the Joule effect by means of appropriate 
electrical resistances arranged in the preform, for example electric wires comprising part of the 
20 wall structure of the preform, impregnated with heat-setting resin. 

International patent application WO 94/21887 concerns cementing a casing of this type. 
The cementing of a preform of this type poses several problems. 
First, it requires a relatively sophisticated and expensive cementing facility. 
{Moreover, the quality of the cement must be perfect in order to be able to insert it 
25 correctly and homogeneously into the annular interstices, the thickness of which can be very 
small, separating the wall of the preform from the wall of the well or conduit. 
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Finally, the cementing is not always very reliable because It is poorly controlled over long 

lengths. 

The objective of the present invention Is to propose a preform of the type described 
above that can be positioned and anchored inside the well or conduit without the need to use 
cement. 

This objective is achieved, according to the Invention, due to the fact that the preform has. 
along its wall, annular curable zones that are radially and outwardly deformable so that they apply 
against the wail of the well or conduit, and which form, after curing, anchoring and sealing locks 
for the casing. 

Moreover, according to a number of additional, non-limiting characteristics of the 
invention: 

- the preform has a reservoir of heat-curable resin on its inner side that can migrate 
radially outward through the wall under the effect of an internal pressure; 

- it has an elastically defonmable outer skin, certain sleeve-shaped sections of which 
have a capacity for the radial deformation that is significantly greater than that of the rest of the 
skin, these sections accomplishing said locks; 

- the easily deformable sections are made of non-reinforced elastomer while the rest of 
the skin is made of reinforced elastomer; 

- said reservoir consists of annular pockets situated opposite said sections of easily 
deformable outer skin; 

- said reservoir extends the full length of the preform, including opposite the areas of 
outer skin that are not easily deformable; 

- the wall of the preform is composed of a heat-curable resin core and two skins made of 
elastomer material, one Inside and one outside, said reservoir containing the resin being 
delimited by the core and by the inner skin; 

- the preform is provided with annular seal rings encircling the curable areas intended to 
constitute the locks. 

The method according to the invention, intended for the positioning, anchoring, and 
sealing of a preform as described above inside a well or conduit, is comprised of the following 
steps: 

a) the preform in its folded state is inserted in a well or cylindrical conduit, the diameter of 
which is a little larger than that of the preform when it has been radially deployed; 

b) a fluid under pressure is Introduced into the preform to change it to a strictly cylindrical 

state; 
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c) said annular zones are deformed outward to apply them against the wall of the well or 

conduit; 

d) the preform and the annular zones are cured. 

In an advantageous way, in step c) the resin contained in the annular pockets is heated 
in order to liquefy it and cause It to migrate outward under the effect of the internal pressure, and 
in step d). this resin and the resin of the wall of the preform are maintained at the polymerization 
temperature for enough time to obtain the curing of the whole. 

Other characteristics and advantages of the invention will appear from the description 
and the appended drawings, which represent, by way of non-limiting examples, preferential 
embodiments. 

In these drawings: 

- Figure 1 is a diagrammatic cross sectional view of a prefomn according to the invention, 
after insertion and radial deployment, but before anchoring, inside an oil well; 

- Figures 2 and 3 are transverse cross sections of the preform in its initial folded state, 
according to two different methods of folding; 

- Figure 4 is a view similar to Figures 2 and 3. which represents the radially deployed 
preform to take a cylindrical form; 

- Figure 5 is a partial view, in axial cross section, of the wall of the preform at one curable 
annular zone intended to constitute an anchoring lock, prior to being radially deformed outward; 

- Figure 6 is a view similar to Figure 5, representing the prefomn after deformation and 
curing of the lock; 

- Figure 7 is a diagrammatic view of a section of deployed preform, which is equipped 
with several seal rings at the curable annular zone intended to constitute an anchoring lock; 

- Figure 8 is a longitudinal cross section at the ring, after the prefomn is anchored and 
cured in a well. 

- Figures 9 and 10 are views similar to Figures 5 and 6, respectively, representing a 
variant of the preform. 

Figure 1 represents a preform 1 according to the Invention, which is placed inside an oil 
well 2. the cylindrical wall of which is referenced as 20. 

The preform is of a known type, made of themnosetting. heat-curable material, which, 
prior to being placed inside the well, is folded longitudinally so as to have a reduced radial 
dimension. 
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The folding can be done in "U" shape as shown diagramnnatlcally in Figure 2. or "snail" 
shape as represented in Figure 3. 

After being positioned inside the well 2 along the desired length, the preform is deployed 
so that it takes on a cylindrical form, as illustrated in Figures 1 and 4. 

This radial expansion is acconnplished by introducing a fluid under pressure into the 
prefomi's Internal space 100. To do this, a conduit 4 is provided that sealably penetrates the 
preform at its upper end la and carries the fluid from the surface S of the well. The fluid used can 
simply be the liquid mud extracted from the well. 

The lower end lb of the preform Is naturally plugged by an appropriate dosing means. 

In its deployed state, the wall 10 of the preform has an strictly cylindrical shape, of 
specific diameter. The diameter of its outer surface Is selected so as to be slightly less than the 
diameter of the well's wall. 

By way of non-limiting example, the outside diameter of the prefonm will be 178 
millimeters, while the diameter of the wall 20 will be 184 millimeters. 

There is therefore an annular space j the radial value of which, for example, is 3 
millimeters. 

This free annular space along the full height of the prefomn allows the mud to be 
evacuated during inflation. 

According to one essential characteristic of the invention, the preform 1 is provided with 
several annular curable zones distributed along its wall, which are radially and outwardly 
deformable so that they apply against the wall 20 of the well, and which after curing, form 
anchoring and sealing locks for the casing. These locks are represented by broken lines and by 
references 3 in Figure 1. 

The different locks 3 are spaced at predetermined distances L,, La that are not 
necessarily equal. 

By way of example, the prefomi has a length that can reach 3.000 meters. 
The spacing of the locks 3 can be between 5 and 50 meters, for example. 
The height of the locks will be on the order of 0.5 to 3 meters. 

In the embodiment represented in Figures 5 and 6. the wall 10 of the prefonn is 
composed of a heat-setting core 5 sandwiched between an inner skin 6 and an outer skin 7. 
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The core 5 is a heat-curable resin, inside which is embedded a reinforcing structure 
composed of fibers 50. such as glass or carbon fibers, some of which are circumferential and 
others longitudinal. 

The inner skin 6 Is an unreinforced elastomer material (synthetic rubber). The outer skin 
7 Is an elastomer material reinforced by a slightly expandable fabric. 

The annular zone Intended to constitute the lock forms a reservoir (pocket) delimited by 
the core 5 as well as by a bulge 6*, toward the interior 100 of the prefonm, in the inner skin 6. This 
reservoir contains a heat-curable resin 60. 

Opposite the bulge 6\ the outer skin 7 is interrupted to be replaced by a sleeve tube 8. 
This sleeve tube is appropriately connected and attached, for example by gluing, to the skin 7. 
The sleeve tube 8 is made of an unreinforced elastomer material. It is therefore radially 
expandable, unlike the rest of the outer skin 7. 

By way of example, the thickness of each of the skins 6, 7 is on the order of 2 millimeters, 
while the core 5 has a thickness of between 5 and 15 millimeters. 

The resin 60 is selected to have a high viscosity at ambient temperature, and a low 
viscosity at high temperature, for example above about 80°C. It then becomes liquid and can 
migrate outward through the core 5 and its reinforcing structure 50. 

The anchoring of the preform In the well is done as explained in the following. 

First, the preform is radially deployed by Introducing the liquid L into it, as already 
mentioned above. The preform will then progressively take on a cylindrical shape, while the mud 
present inside the well is forced out of the annular space that remains free, and rises to the 
surface. The rest of this same mud can be used as the inflation liquid L. by means of a suitable 
pumping system. 

The pressure of the liquid L is selected so that there is a relatively high pressure 
differential, for example on the order of 10 bars, between the liquids inside and outside the 
preform. The prefomn is held in its proper position inside the pipe by an appropriate device 
installed at the surface, and not represented. 

Next, the wall of the preform is heated either by replacing the liquid L with a hot liquid, or 
by the Joule effect using appropriate electrical resistances mounted in the prefonn. This heat will 
liquefy the resin 60 contained in the pockets 6\ as well as the resin of the core 5. 
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Under the effect of the pressure p of the interna! fluid, the liquid resin then migrates 
outward from the interior, while forcing the resin comprising the core 5 through to fomi annular 
bulges 61 which will be applied - by means of sections of easily defomriable skin 8 - against the 
wall 20. with a relatively strong pressure. Of course, the capacity of the reservoirs, and 
correlatively, the volume of the resin 60. are chosen so as to be sufficient to correctly fill the 
annular space J, and to sufficiently deform the locks 3 in an outward direction against the wall 20. 
The sections 8, after radial expansion, are referenced 8' in the drawings. 

The necessary calories continue to be applied to the preform and to the lock for enough 
time - usually a few hours - to obtain a curing of the wall assembly, including the locks. 

Thus, a rigW casing is obtained with cylindrical interior wall, and the outer wall of which is 
formed of annular rolls that comprise anchoring and sealing zones of the casing in the well 2. 

The final operations consist of removing the liquid from inside the preform, withdrawing 
the conduit 4. and eliminating the upper and lower ends 1a and lb, respectively, from the preform. 

The part la can be removed simply by transverse sawing. The lower part 1b can be 
removed by axial boring inside the casing. 

It should be noted that the location of the locks 3 is perfectly controlled due to the 
presence of the sleeve tubes 8. which have a greater ability to extend radially than the rest of the 
outer skin 7. 

The outward deformation of the inner skin 6, at the end of the outward migration of the 
resin, is limited because the skin 7 will come up against the filament structinre 50 of the core 5. 
This ensures that the interior wall of the casing will have a strictly cylindrical shape along, its full 
height. 

The annular locks will be positioned where desired, depending on the physical 
characteristics of the well to be cased, along the preform, particulariy as a function of the location 
of certain aquifer zones. 

In order to improve the seal between the preform and the wall of the well, seal rings can 
be provided at the locks 3. 

This possibility is illustrated in Figures 7 and 8. The expandable sleeve tubes 8 are fitted 
with one or more seal rings 9. for example three in number. These are flexible rings, for example, 
capable of being deployed radially at the same time as the preform, to take on a toroidal shape. 
After radial expansion and curing of the locks, the rings are lodged In an annular groove of the 
outer skin 8', 
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providing a perfect seal at this point. This sealing technique is the object of this applicants patent 
application No. 94 03629 filed on March 23. 1994. It is applied here to the anchoring areas of the 
prefonm. 

It should be noted that the resin 60 can remain enclosed for a long time inside the 
pockets 6'. with no risk of degradation. 

The prefonms can therefore be stored without damage, put in place whenever desired, 
then also anchored whenever desired. Furthermore, the preform and locks do not need to be 
cured until after the radial deployment of the prefonn. These operations can be performed 
successively at the proper time, depending on the availability of the personnel assigned to these 
tasks. 

In the prefomi variant illustrated in Figures 9 and 10, In which the same references as in 
Figures 5 and 6 were used to designate identical or similar elements, the reserve of heat-curable 
resin 600 is not confined in the pockets. On the contrary, it occupies an annular space between 
the core 5 and the inner skin 6. which extends the full length of the preform 7, including opposite 
the outer reinforced skin areas that are not easily defomnable (see Figure 9). During the 
applicatton of the internal pressure p, the liquid resin migrates to the inside of the core 5. Toward 
the exterior, however, it will only push out into the easily deformable sections 8, forming 
anchoring rolls 8' there. 

This preform variant has a lower production cost than a preform with pockets. 

By way of example, the outer skin 7 has a thickness on the order of 2*to 3 mm, the core 5 
has a thickness of between 5 and 15 mm, the resin 600 has a thickness on the order of 0.4 mm 
and the inner skin 6 has a thickness on the order of 2 mm. 

Although in the method of implementing the invention that has just been described with 
reference to the drawings, the casing was for a vertical well, and more specifically an oil well 
bore-hole, the present invention also applies to the casing of underground wells that are not 
necessarily vertical, and to the casing of conduits, for example pipelines or gas pipelines, for the 
purpose of repairing them in situ by installing an internal lining. 
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CLAIMS 

1. Flexible preform that is radially foldable and curable in situ , after it has been placed in 
a well or In a conduit. In order to constitute a cylindrical casing therein, characterized by the fact 
that the preform has, along Its wall, annular curable zones (3) that are radially and outwardly 
deformable so that they apply against the wall (20) of the well (2) or conduit, and which form, after 
curing, anchoring and sealing locks for the casing. 

2. Prefonm according to claim 1, characterized by the fact that it has a reservoir of heat- 
curable resin (60, 600) on its inner side that can migrate radially outward through the wall (10) 
under the effect of an internal pressure (p). 

3. Preform according to either of claims 1 or 2. characterized by the fact that it has an 
elastically deformable outer skin (7). certain sleeve-shaped sections (8, 8*) of which have a 
capacity for the radial deformation that is significantly greater than that of the rest of the skin (7), 
these sections accomplishing said locks (3). 

4. Preform according to claim 3, characterized by the fact that the easily-deformable 
sections (8, 8*) are made of non-reinforced elastomer while the rest of the skin (7) is made of 
reinforced elastomer. 

5. Prefomri according to claim 2 on the one hand, and to 3 or 4 on the other hand, taken 
in combination, characterized by the fact that said reservoir consists of annular pockets situated 
opposite said sections (8) of easily-deformable outer skin. 

6. Prefomn according to claim 2 on the one hand, and to 3 or 4 on the other hand, taken 
in combination, characterized by the fact said reservoir (600) extends the full length of the 
preform, Including opposite the areas of outer skin that are not easily defonnable. 

7. Preform according to either of claims 5 or 6. characterized by the fact that the wall of 
the prefomi Is composed of a heat-curable resin core (5) and two skins made of elastomer 
material, one inside (6) and one outside (7), said reservoir containing the resin (60. 600) being 
delimited by the core (5) and by the inner skin (6). 

8. Preform according to claim 7. characterized by the fact that the core (5) has a filament- 
type reinforcing structure (50) embedded in the resin. 
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9. Preform according to any of claims 1 to 8, characterized by the fact that it is provided 
with annular seal rings (9} encircling the curable zones (3) intended to constitute the locks. 

10. Method for the positioning, anchoring, and sealing of a preform as described above 
5 inside a well or cylindrical conduit, according to which: 

a) the prefomn (1) in its folded state is inserted in a well (2) or conduit, the diameter of 
which is a little larger than that of the preform when it has been radially deployed; 

b) a fluid under pressure is introduced into the prefomn (1) to change it to a strictly 
cylindrical state; 

10 c) said annular zones (3) are deformed outward to apply them against the wall (20) of the 

well (2) or conduit; 

d) the preform (1) and the annular zones (3) are cured. 

11. Method according to daim 10, applied to a preform according to either of claims 5 or 
6. characterized by the fact that in step c) the resin (60) contained in the annular pockets is 

15 heated In order to liquefy It and cause it to migrate outward under the effect of the Interna! 
pressure (p). and that in step d). this resin and the resin of the wall of the preform are maintained 
at the polymerization temperature for enough time to obtain the curing of the whole. 



[see original for figures] 
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